Enzyme markers of maternal malnutrition in fetal rat brain.
The impact of maternal starvation in late gestation on development of some enzymatic mechanisms concerned with neurotransmission and polyamine synthesis was studied in fetal rat brain. Between 17 and 20 d, acetylcholinesterase and choline acetyltransferase activity increased in fetal brains of fed dams, whereas maternal starvation from day 17 to day 20 resulted in heightened acetylcholinesterase but not choline acetyltransferase activity. Ornithine decarboxylase activity on a per-gram wet-weight basis fell between 17 and 20 d in fetal brain from fed dams. Increasing the duration of maternal starvation resulted in a progressive increase in fetal brain ornithine decarboxylase. Arginine and putrescine levels in the brain were lower in fetuses of starved mothers while spermidine and spermine concentrations were unchanged. Since the Km of ornithine decarboxylase for ornithine was found to vary directly with levels of putrescine in fetal brain, lower concentrations of putrescine and greater ornithine decarboxylase activity in fetal brains from starved mothers suggested that levels of this enzyme may be controlled in part by putrescine. Changes in the maternal nutritional state had no effect on the activity of glutamate decarboxylase in fetal brain, and tissue levels of the product, gamma-aminobutyric acid, were unchanged. Thus changes in ornithine decarboxylase and acetylcholinesterase activity in fetal brain may uniquely reflect biochemical alterations consequent to maternal starvation.